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Impact factors and influence law of joint overriding and cutting
off coupling effect
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Abstract: In order to study overriding and cutting off coupling effect in process of joint shear, the joint three-dimensional models
which have asperities of different combinations of height (4) and angle (¢) are made for, conducting model shear tests. The test
results confirm this coupling effect. The joint shear movement characteristics are analyzed; and a ratio of cutting off area §; to shear
area S, i.e. K, is proposed to present quantitative characteristics for the degree of coupling effect. In different dominant effect, the K
changes between 0-1. Meanwhile, a shear strength formula which is involved in the coupling effect of overriding and cutting off is
established to help valuating effect rule of joint shear strength. The results show not only that shear strength is largely determined by
overriding friction when the K is low for hard rock with large compressive strength and for slightly undulated joint surface, but also
that it is largely determined by strength of the rock material when the X is high for soft rock with small compressive strength and for
roughly undulated joint surface.
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Table 1 Statistical average parameters of asperities

Gy ARl gk PRI
/A h /em al®) h /em all®)
1 1.0 45 0.89 43
2 1.0 30 0.91 29
3 1.0 60 0.75 51
4 0.5 45 0.39 40
5 0.5 30 0.48 34
6 0.5 60 0.29 51
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Table 2 Calculated results of K

c,/o, al/°) h /mm K(S/S)
0.005 3 43 8.9 0.57
0.0156 43 9.2 0.74
0.0386 45 8.9 0.81
0.0516 43 9.2 0.79
0.057 4 43 8.5 0.85
0.0019 30 9.6 0.00
0.025 1 29 9.1 0.10
0.050 1 29 9.9 0.15
0.0817 29 9.4 0.53
0.001 2 51 7.5 0.60
0.016 3 52 7.7 0.71
0.0340 51 7.5 0.91
0.0520 48 6.7 0.95
0.059 3 51 7.5 0.99
0.000 2 40 3.9 0.26
0.020 1 38 3.8 0.44
0.0419 40 3.9 0.67
0.0579 40 4.1 0.65
0.084 8 40 4.1 0.83
0.000 3 43 4.8 0.34
0.0390 31 4.8 0.51
0.067 6 43 4.8 0.63
0.0750 34 52 0.70
0.091 8 34 4.8 0.74
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